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INTRODUCTION

"The soft-shell clam (Mya arenaria) was, in 1978, as it has generally
been, the second most valuable marine resource in Maine in terms of
landed value. The 1978 1ahdings of 6,007,234 pounds of meatsg, valued at
$7,469,611 at first sale, was second only to the American lobster in the
state of Maine.

The clam resource is one of Maine's most widely exploited resources.
The fact that it continues to produce as abundantly as it does is more
of a testimonial to its prolificacy and resilience to environmental abuse
than to the relatively meager results which the Department of Marine
Resources (DMR) and resource-minded members of the State Legislature and
municipal governments have been able to produce.

We believe the soft-shell clam resource has a large potential for
substantially increased levels of production through the enlightened use

of culture and management methods.

-l
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DISTRIBUTION OF THE RESOURCE

The soft-shell clam is found on both coasts of North America, in
Europe, and along the northeast coast of Asia. On the Atlantié coast
of North America it is found from Labrador to Cape Hatteras, North
Carolina (Hanks, 1963).

In Maine, this clam is found all along the coast, in nearly all
places where the habitat is suitable. It mainly occupies the intertidal
zone, ranging from the upper third of the zone, reaching maximum density
in the upper part of the lower third of tbe intertidal zone, and commonly
extending to or slightly below mean low water. In some places, clams are
found subtidally, but the actual extent of numbers or depth is not known.

The most productive clam flats are those with sediments of a silt-sand
mixture, but clams can be found in nearly an? type of sediment that they
can burrow into, from coarse gravel to soft, organic silts and clays.
These most productive flats may be in salt-marsh creek systems in the
southwestern part of the state or in coves and bays and along the shores
of estuaries all along the coast. Exposed, well-washed, sandy beaches
are not generally populated.

The specific locations of productive clam flats are much too numerous
to be described in narrative form. They may be found included in the
resource maps of the Maine Coastal Inventory, Fish and Wildlife Series

2 (State Planning Office, undated).
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AVAILABILITY OF THE RESOURCE

Over the history of recorded catch data, the quantities of Maine
clams appearing on the market have fluctuated widely (Table D-1-1, Figure D-1-1)
While we do not know all the causal factors influencing thesev
fluctuations, especially the earlier ones, we do know that in the last
four decades, such factors as war, competition in the market, and
environmental change have had strong influences in the quantities of
clams available, as well as the quantities actually appearing on the
market.

Maine's commercial catch h;s been taken from the open (unpolluted)
portions of the clam producing areas shown on the resource maps of the
Maine Coastal Inventory, Fish and Wildlife Series 2 (State Planning
Office, undated). Regibn I (York, Cumberland, and Sagadahoc counties,
Figure 2) includes 24% of the state's total growing area, while its
open area constitutes 17% of the state's total growing area (Table 2).
Region IT (Lincoln, Knox, and Waido counties) includes 18% of the
state's total growing area, while its open area is 13% of the state's
total growing area. Region III (Hancock and Washington counties)
includes 58% of the state's total growing area, while its open area is
53% of the state's total growing area. Over the past 15 years the
catch from Region III has varied from 39 to 75% of the state's total,
while during the major part of the period the landings from that area

were well over 50% of the total.
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OVERALL STATUS OF STOCK ASSESSMENT

The soft-shell clams in Maine are not considered for management
as a single stock. There are several practical reasons for this: 1)
municipalities have primary jurisdiction over the clams in their areas
and thus set up political boundaries for their management systems} 2)
the various municipalities have different management goals, based on
different socio-economic circumstances; andv3) the physical and
biological nature of the clam flats vary so from flat to flat, even
within municipalities, that each clam flat has to be surveyed and
considered on its own merits; the area to area variations are even
greater and more significant aloﬁg the Maine coast as a whole.

In view of these considerations, the estimation of clam stocks is
done on a piecemeal, localized basis, rather than on a state-wide,
single stock basis. With stimulation from DMR, and with the advice and
assistance of the DMR area biologists, the municipalities participating
in clam management carry out their own surveys to determine: 1) the
standing crop of clams, 2) relative growth rates, 3) year class
composition, 4) harvestable fraction, and 5) recommended means of
administering the harvesting. These surveys are updated periodically,
when deemed advisable by the towns or the area biologists.

It may be seen, therefore, that an accurate numerical representation
of the total clam stocks in Maine is not possible under present

conditions. However, Goggins (1975) attempted to develop the best
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‘estimates of potential clam production from information available at
the time. . From detailed interviews with area bioclogists, coastal
wardens, clam diggers, and other coastal residents, he obtained data
on number, location, and acreage of clamrptoducing areas and estimates
of volumes of clams taken from such areas. The sizes of individual
producing areas ranged from 1 to over 500 acres, and their carrying
capacity (potential production) ranged between less than 25 and 300
.bushels per acre. While the original data.were obtained on the basis
of individual areas and by towns, to make the array more workable

it was grouped by counties and regions (Figure D-1-2). From the total
growing areas and the total production capaciﬁy of those areas were
subtracted the acreage of growing areas closed because of pollution
and the estimated production capacity of these areas. The difference

was the total acreage of growing area open to digging and the estimated

production capacity of that open area. Table D-1-2 is adapted from Coggins

(1975) data and updated through 1978 by adjusting for the acreage of
formerly closed flats opened to unlimited digging through pollution
abatement (Winters, 1979), and by using the 1978 catch data. From
Table 2 it can be seen that the 1978 catch was 12% of the total
estimated production capacity of the open areas in the state, and that
this could be increased by about one-fifth if all closed areas could

be opened.

A judgment of the relative status of the stocks can also be made
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through consideration of:- 1) the results of town surveys that are
reasonably correct, 2) the observations of DMR field personnel, 3) the
current status of the commercial catch, and 4) a knowiedge of the
influence of demand and price on the level of the commercial catch.

The status of clam stocks in Maihe at the end of 1978, for example,

may be characterized as only fair because of; 1) severe depletion of
harvestable clams in at least 30% of the state's open area (Regions I

and II, TableAD—l?Z);~2[=general‘lack_of'successful year classes (except
for 1976) throughout the same area, 3) moderate to heavy predation by
green crabs {Carcinus magenas) over the past 5 to 6 years in 56% of the
open area (Regions I and II and Hancoék County, Table 2) and 4)
intensive digging, stimulated by high prices, which has cut heavily into

stocks in Hancock and Washington Counties.

VARTIATIONS IN ABUNDANCE

A primary cause of variations in availability of clams to the
market is variability in their natural abundance. This may result from
either or both natural and man-related féctors. The young, as
planktonic larvae, are produced in enormous quantities but are also
subject to enormous losses. They may be swept out to sea and lost to
coastal bays and estuaries, or they may be consumed by zooplankton, filter
feeders, or other predators. After metamorphosis, from the swimming
stage, and settlement to the bottom (when it becomes "set"), the young

clams utilize some byssal attachement and voluntary movement, but are
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largely at the mercy of hydrographic forces which determine final
distribution. By the time the clams have reached 25 mm (1 inch) in
lenéth, usually in the second summer, movement from most causes has
ceased, and the size of the year class may be determined. Ayres (1956)
has calculated that, in general, 1% of the set must survive to the
stage of reproduction for a population to remain stable.

The abundance of clams in the flats may be influenced by a number
of factors. Such factors as environmental conditions (pollution,
temperature, salinity, and others), diseases, and parasites have effects
varying with time and place, effects which are very difficult to
measure but whose total significance is minor compared with those
following.

éredation as a whole can affect nearly all sizes of clams in the
flats, from as small as 2 mm to at least as large as 75 mm (Dow and
Wallace, 1961). Predators include boring snails, crabs (green and
horseshoe), fish, and birds, but the most devastating in Maine has been
the green crab. During the warm periocd of the 1950's, green crabs
became sufficiently abundant all along the Maine coast to have
virtually eliminated market clams from the flats of southwestern Maine
and to a slightly less extent in other areas. Annual sets were
repeatedly destroyed before they reached even 1 year of age. The
annual landings of clams were reduced to an all-time low of 1.4 million

1bs. of meats by 1959 (Welch, 1968). The same sort of devastation
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occurred in the southwestern half of Maine during the recent warm period
of the 1970's. Although annual sets were repéatedly destroyed over at
least a 5- to 6-year period, annual total landings were maintained at

a relatively_high level by virtue of: 1) large reserve stocks of clams
accumulated during the 1960's; 2) increased digging pressure in
northeastern Maine in response to high prices; and 3) the output of
depuration plants, processing clams from mildly contaminated areas.

The likelihood of increased green crab predation can be predicted
from the cyclic occurrence of periods of elevated water temperatures,
but the severity of the predation and its effects on clam landings is
so dependent on many other factors (reserve stocks, p;ices, digging
intensity, output of depuration plants, influence of managed areas,
and extent of use of predation prevention methods) that the results
cannot be predicted at this time.

The other sericus cause of loss of clams established in the flats
is digging mortality (that in addition to the actual removal of
harvested clams to market). Clams left in the flats by diggers are
subject to several types of risk: 1) being broken too severely to
survive; 2) being buried at a depth or in a position such that they
cannot obtain the necessary water supply to survive; and 3) being

exposed at the surface and subject to predation from birds, crabs, and
fish. Average losses for the state as a whole from the first two risks

alone were estimated to be 70% of the clams remaining in the flats each
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time an area is dug (Glude, 1954), (Dow, Wallace, Taxiarchis, 1954).
From this it can be seen that repeated digging in popular areas causes

extremely heavy losses in clams which never reach market.

INFLUENCE OF MANAGED AREAS

The application of management methods can be expected to improve
the availability of clams to the market through such effects as: 1) the
reduction of severe fishing mortality, 2) requlating product flow to
more nearly match market demands, and 3) taking fullest advantage of the
natural attributes (good setting, good survival, good growth) of clam
producing areas. Thus far, most management efforts in the state (by
municipalities) have been limited to: 1) resource surveys to determine
year-class structure, growth, and potential yield; 2) alternation of open
and closed'periods to reduce unnecessary digging mortality in areas not
ready to harvest; 3) restricting digging to residents only, resident
quotas, or non-resident quotas; and 4) size limits on clam length. The
present estimaté of acreage under some sort of management is 8,669
acres, or nearly one-fourth of the state's total open growing area
Tables D~-1-3, D-1-4,

The influence of the supply of depurated clams on the total clam
market is relatively minor. Production for 1978 was 14,990 bu. (Table D-1-5)
or 3.7% of total landings for the year. This level of production can
be expected to hold eﬁen as it has over the past 5 years, or perhaps

increase somewhat over the next few years as pollution abatement efforts
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continue.‘ The utilization of these moderately-contaminated clams also
serves the purpose of: 1) providing additional employment, and»2)
reducing stocks of clams thch would otherwise tempt illegal digging and
constitute law enforcement and public health problems.

In Maine, aquaculture of the soft-shell c;am; that is, raising it
from egg to market, is non-existent in the commercial sense and therefore
exerts no influence on the availability of clams for market. In the
future, there may be practical usage of hatchery-raised young clams
(set or sﬁbmarket size) for transplant to growing areas to supplement
deficiencies in natural setting. There are also possibilities in the
intensive culture of natural sets to_increase growth rates and to reduce
natural and harvesting mortalities, but such endéavors do not as yet

seem economically feasible, nor as yet even technically feasible.

MAINE'S PROBLEMS IN AVAILABILITY
There are several problem areas which affect the availability of
clams to the market:

1. The primary obstruction to efficient management of our
clam resources and enhancement of availability to the
market is the cumbersome and inadequate legal structure.
Whether the present arrangement continues, wherein the
towns have primary management responsibility, or whether
the state assumes primary responsibility, changes are

needed to: 1) improve the flexibility in implementing
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management decisions, 2) to more readily enable the
designation of geographic {(rather than political) management
units, and 3)_to provide adequate legal protection for clam
flats under management.
Pollution continues to be a major problem in that it still
ties up sone 18% of the state's potentially productive
acreage (Table D-1-2). Industrial contamination, heavy
metals, and o0il spills are included, but domestic pollution
is by far the greatest contributor. Municipal and private
residence abatement of polluting practices is proceeding
at a modest rate and the future looks somewhat brighter
than it has been. Table D-1-6 shows the acreage and
estimated production of clams from areas that have had
unrestricted openings due to pollution abatement, 1970 to
1978; Table D=1-7 shows the same for areas with conditional
(seasonal) openings; and Table D-1-8 shows the same for areas
where pollution has been sufficiently reduced to permit
digging for depuration purposes.

Longevity, long-range effects, and significant of
0il, heavy metals, and radiconuclide contamination is
largely unknown and needs investigation.

Paralytic shellfish poisoning (Gonaulax tamarensis toxin)
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is a seasonally serious problem in that when it occurs,

it is generally during the season of greatest demand and
high prices; hence, the losses to the market come at the
most unfavorable time of the.year. Additionally, in times
of long period closures, the entire seafood market is
affected through general fear of the effects of the toxin.
The location and intensity of paralytic shellfish

poisoning (PSP) outbreaks are monitored by DMR, but there

is need for: 1) development of predictive capability to

be able to forecast unacceptable increases in toxicity;
2) development of detoxification methods to utilize clams
otherwise withheld from the market; and 3) determination
of the effects of PSP on clam physiology, reproduction,
growth, and survival, as well as its effects on other
forms of marine life.

Inadequate resource information is a hindrance to the
comprehensive management of the state's clam resource as
a whole. At present, resource surveys are, for the most
part, conducted only as required of the towns by DMR to
fulfill state requirements for the towns to be able to
pass their own ordinances pertaining to clam management.
Many clam-producing areas remain unsurveyed (76.2%,

Table D~1-4, Resource location maps (State Planning Office)
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undated) give approximate locations of productive areas,
but quantitative surveys have yet to be made in many
cases. Data such as year class strengths, growth,

natural mortality, standing crop and potential yield are

. needed to make management decisions on all producing areas.

The problem of irregular or inadequate sets in many areas
renders regulation or management much more difficult.
There is a need for the development of practical methods
to circumvent such occurrences, such as: 1) transplanting
of young clams from overpopulated or contaminated areas;
2) attracting or accumulating natural set metamorphosing
from the planktonic stage.or migrating over the surface,

and 3) hatchery-raising juveniles for transplantation to

_ growing areas. Limited work on gear development, use,

and transplanting has been carried out in utilizing natural
accumulations of set, usually with considerable success
{Goggins, 1978). Specific and controlled studies need to
be carried out on such aspects as: 1) refinements in gear
and methods of use, 2) adaptability to various bottom types;
3) effects of dredging in the seed clam area; 4) repopula-
tion of the seed clam area; and 5) fate of the transplanted
clams (ability to burrow, mortality and other losses,

growth) .
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6. Growth can be so slow in some areas, particularly in
Hancock and Washington Counties, that clams require many
years (7-12, or even more) to reach a marketable size.
Effort is needed to try to develop means of utilizing
these stocks of clams, either by transplanting to
faster-growing areas, or by promoting faster growth in

each particular area.

HARVESTING
PERSONNEL

The Maine clam digger is, in many ways, the personification of the
highly independent fisherman who finds easy entry into a low investment
fishery. 1If he is industrious and stocks of clams allow it, he can méké
a comfortable living for his family and remain relatively independent
of supervisors and time schedules. Many, however, are not full-time
clam diggers, or do not produce the total catch potentially available
during each tide. Quotas are frequently set by buyers, particularly
when the demand is low . but many diggers tend to produce up to a
personal quota based on their actual requirements for money.

Capital investment is very low in this fishery. The bare minimum
required includes a pair of hip boots, a clam hoe, and several clam hods.
Motor wehicle transportation is usually required to areas with shore
access, and a skiff and outboard motor may be required to get to éreas

without land access, or to nearby islands.
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Table D-1-9 and Figure D-1-3 show the number of commercial shellfish
licenses (state) issued over the past four decades. From Figuré D-1-3, it
appears that the number of licenses rose a few years following the
increase in landings during the latter 1960’s. The landings, licenses
and average price per pound then rose in parallel for a few years.

During the past 5 years, it appears that the overall availability of
clams (as indicated by the landings) has had more influence on the
number of licenses sold than ;he average price per pound, which has
continued to rise steeply.

Although the correlations exist as shown above, the total number
of commercial licenses sold by the state is not a very good measure of
the amount of effort going into harve;ting the annual total landings.
Many license holders may not dig at all, or others perhaps only very
infrequently. A somewhat better indication of effort can be obtained
from Table 10 ,derived from the last analysis of shellfish license
application guestionnaires by DMR in 1973-74. From this table one can
see that 73% of the commercial license holders dig less than 6 months
out of the year, while 40% dig only a bushel or less per day. In Table
D=1-11, converting the effort data to amounts harvested, it is evident that
about three-quarters of the total clams dug per day are dug at the rate
of 1.1 to 3.0 bushels per day, while about two-thirds of the annual
landings are dug by men working from 3 to 8 months out of the year.

Fisheries are often spoken of as being manned by aging workers and
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lacking a healthy influx of the young. The results shown in Table D-1-12
and FPigure D-1-4 seem to contradict this idea in the case of shellfishermen.
It is evident from these data that a lot of young fishermen are in the
clam fishery, but the complete picture still may not be apparent. . If

is entirely likely that the large percentages of younger diggers
représented in Table D-1-~12 and Figure>D-l—4 may also make up the sizable
groups shown in Table D-1-10 that dig minimal quantities per day during a
minimal number of months out of the year. In other words, they may make
up the major part of the part-time workers in the clam fishery. The

data to determine whether or not this possibility is true probably

exists in the gquestionnaires used by Goggins (1975), but the required

analysis has not as yet been run.

METHODS

In Maine, soft-shell clams can be taken only by implements operated
éolely by hand, with the following exception. Under special license,
a hydraulic or mechanical soft-shell clam dredge can be operated for
aquaculture or research (DMR;, 1979). Under such circumstances the
harvesting of seed clams for transplanting has been carried out by
municipalities.

In a typcal clam digging operation, the digger uses 1 4- or 5-
tined, short-handled ford, called a clam hoe. The shape and angle of
the tines may be modified to meet a digger's personal requirements or

to suit the type of sediment in the flats commonly dug. Two generalized
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-methods of digging the clams are used. In the first, if clams are not
very deep in the flats (in hard sediments where clams cannot burrow
deeply), the clam hoe is pushed in to the optimum depth and tipped to
break out a solid chuck of flat. This chuck is tipped upside down
into the area behind it, previously dug, and the clams are picked off
the under side of the chunk. In the second and much more common
method, where clams are deep in sandy or muddy sediments, the top
layer of 3 to 5 inches is first skimmed off into the previously dug
hole behind it. Then a deeper chunk of flat is turned out, containing
or exposinglthe market-size clams. Both methods result in the burying
of many of the femaining clams, particularly the smaller ones in the
top 1 or 2 inches of flat, which has been dumped at the bottom of the
previously dug pit. Such clams have only a 50% chance of surviving
the burial. Breakage of clams in the process of digging averages
about 20% (Dow, Wallace, Taxiarchis, 1954) and less than 1% of those

broken can be expected to survive (Glude, 1954).

Clams dug out are placed in a clam hod, a slatted basket containing

1 to 2 pecks, are rinsed in nearby sea water, and are ready to be sold.

EFFECTS OF ECONOMIC CONDITIONS ON HARVESTING
The level of harvesting effort is influenced strongly at times by

the economic conditions, both local and distant. The demands of the

retail market have a direct and early effect on all levels of the supply

chain because nearly all of the products are handled in the fresh
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condition and cannot be stockpiled. The output of the regﬁiar digger

is controlled to a considerable extent by instructions from his buyer
who may set a maximum gquota to be dug, who will set the price, or who
will refuse to buy. Usually, adjustment of the price offered is
sufficient to control the level of harvesting, but under more severe
reductions of production, the digger may be limited to a quota, or a
maximum amount that he can dig. The buyer prefers the quota to a layoff
because it keeps the regular diggers employed and tends to keep them
selling to the same buyer. Under extremely poor market conditions,

an absolute layoff may be necessary, which puts the digger out of

business unless he can peddle his clams locally himself.

The most serious market competition the Maine soft-shell clam has,
even within Maine, is the Maryland séft-shell clam (same species). In
Chesapeake Bay, it is subtidal, fast-growing, and harvested by hydraﬁiic
escalator dredges. It is used in some segments of the market because
it is often readily available; of desirable size; less often broken;
more evenly sized; with clean, white shell; and very competitive in
price.

Data are not available to determine how large a volume of clams are
brought into Maine from Maryland. DMR personnel believe, however, that
the quantities are sufficiently large to affect prices in Maine. When
Maryland clams are readily available, the price to the diggers is held

down; when Maryland clams are not readily available in New England
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markets and demand is strong, the Maine érices tend to rise.

Factors outside the clam market can exert some influence on the
level of harvesting. Seasonal emplovment in other fields can affect
harvesting, particularly if it comes during the high-demand summer
season. Off-season Jjobs, such as working in other fisheries, picking
blueberries, or wood-cutting, can be the result of lowered demand for
clams, but in summer the lure of higher pay, more desirable jobs, or a
change may remove diggers from the harvesting scene. Another aspect of
the seasonal employment picture is that winter clam digging attracts
some individuals who cannot find other employment in a season when the

job market is poor.

EFFECTS OF LEGAL CONSTRAINTS ON HARVESTING

As described above, clam digging in Maine can only be done by hand.
Digging by clam hoe is inefficient and destructive, with an average loss
of 70%'of the clams left in the flats at each digging (Dow, Wallace,
Taxiarchis, 1954:; Glude, 1954). About the best that can be said for

hand digging is that it requires small capital investment of the

fisherman and probably employs more people than a mechanized or hydraulic

method would.
The laws authorizing, defining, and regulating local controls over

clam harvesting are some of the most numerous and complex in the entire

clam fishery. Except for the enabling state laws, most of the regulations

are in the form of municipal ordinances and are aimed principally at:
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regulating and/or licensing resident, non-resident, commercial, and
non-cormercial diggers; establishing areas to be controlled; aﬁd
establishing size and catch limits.

The overall effect of local regulation on the level of harvesting
is undoubtedly a favorable one, although a numerical value cannot be
attached. The most important feature of such regulation is to limit
repeated digging (and hence unnecessary clam destruction) in areas
that are ciosed until ready for harvest. Overdigging, resulting in
further increases in mortality and depleted flats, can be avoided by
the municipal control of areas dug, number of licenses, catch limits,
and periods of digging.

State regulations do not include control of size limits of clams.
There are a number of reasons for this, the most important being: 1)
size limits, particularly the minimum size, are not applicable on a
statewide basis beéause of widely wvarying growth rates and maximum
sizes; 2) current management philosophy, considering the destructiveness
of the c¢lam hoe, is that the less frequently a clam flat is dug, the
better, hence each digging at prescribed intervals should be aimed at
removing all marketable clams at that time; 3) there is little, if any,
biological advantage to having a minimum size limit as long as most of
the commercial catch is made ub of clams exceeding the minimum size at
spawning (25 to 35 mm, or 1 to 1-3/8"); and 4) in areas where a minimum
size limit might be advantageous to a more efficient use of the resource,

the municipality has the authority (through its ordinance) to establish
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the desired minimum. In addition to the above, buyers and dealers aré
free to establish their own lower size limits if it appears that diggers
are bringing in too many small clams which are not utilized by the
shucking houses.

The numerical effect of the general absence of a minimum size limit

on harvesting is unknown, but such absence has permitted the harvesting

of areas of stunted clams which seldom reach the 2-inch size; it has also

undoubtedly allowed better utilization of more clams in areas where
digging has been limited to prescribed periods.

The closing of clam producing areas because of public health
restrictions has prevented substantial quantities of clams from reaching
the market. These closures are of four general types: 1) long-term
closures based on sustained levels of pollution (domestic or industrial)
that are too high to permit depuration; 2) public closures based on
sustained or seasonal levels of pollution which are sufficiently and
consistently low enough to permit utilization of clams by means of the
depuration process {(in which case digging is by special permit and
strictly controlled); 3) seasonal closures or "conditional areas"lwﬁich
are opened during seasons (usually winter) when pollution loads are low
or absent; and 4) emergency closures for Such occasions as outbreaks of
paralytic shellfish poisoning (PSP) and which remain in effect only as
long as the unacceptable conditions prevail.

Table D-1-2 shows that 16% of the state's total estimated production

capacity is in closed growing areas, varying from 91% of York County to
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8% of Washington and Hancock counties. Howevér, since 1974, these levels
of closure have been reduced from 20% of the state's total, varying from
98% of York County to 9% of Washington County (Goggins, 1975; Winters,
1979). This reduction has been possible because of continuing ;bafement
of muniqipal and private residential domestic pollution. In the period
1870 through 1978, 1,577 acres have been reclaimed in this manner, with
an estimated production capacity of 156,617 bushels of clams, valued at
$3,445,574 (Table D-1-6).

During the same period 1976—1978, 1,836 acres were opened to
depuration digging for the same reason. These areas were estimated
to be capable of producing 141,114 bushels of clams, valued at $2,116,710
(Table D-1-8).

Again during the same period, 645 acres were opened to conditional
(seasonal) digging because pollution levels were reduced, usually in
winter, to a point where open digging (not requiring depuration).could
be permitted. These areas were estimated:to be capable of producing
37,998 bushels of clams, valued at $835,956 (Table D-1-7).

From the records of the depuration plants (Takle D-1-5), one may see
that actual amounts of clams processed have varied from 11,479 to 15,978
bushels per year, constituting 2.9 to 3.1% of total annual landings of
clams.

It appears that substantial progress is being made in the freeing
of productive clam flats from pollution and returning them to commercial

and recreational use.
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MAINE'S PROBLEMS IN HARVESTING

The greatest problem in harvesting is a supply which fluctuates

widely and even at its best is less than optimum. As described in a

previous section, the principal reascns for this are: 1) stocks locked

up in polluted areas, 2) stocks reduced by cyclically-severe predation

or unreliable setting, and 3) lack of adequate management of existing

stocks.

In addition to these aspects of the supply problem, there are

other problems directly related to harvesting:

1.

The irregularity and undependability in harvesting effort
makes it very difficult to maintain a constant or a desired

level of harvesting. Some diggers work steadily: and dependably

‘at their jobs, but a great deal of harvesting is done by

part-time diggers and those who have a tendency to produce

"only enough to satisfy immediate monetary needs. Buyers find

it very difficult to balance actual market demands against the
ups and downs of harvesting.

Methods for improving harvesting, such as the development and
use of less destructive methods and gear, meet with little
interest and cooperation from the diggers. They have strong
preferences for the old ways and are very suspicious of any
new methods or gear that might be less labor intensive and
thus reduce the need for manpower. Hydraulic dredges of

various types that have been proven efficient and relatively
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nén—destructive in certain types of areas have been bitterly
opposed by diggers who have seen themselves threatened by such
innovation.

The problem of thr tangle of municipal laws governing the who,
where, when, and how of clam harvesting could be much
simplified if the clam resource, state-wide, were a direct
responsibility of DMR. Because of the extreme variability in
the character of clam flats and the need for area-by-area
survey and management, however, the monetary and manpower needs
of DMR would have to be increased greatly. Since such a .
change is not likely, in the meantime the best that can be
accomplished by DMR is to coordinate municipal regulation

and to endeavor to have regulation based upon conservation
objectives.

A major problem in evaluating the effectiveness of various
types of management and various levels of management

intensity is the lack of feedback from harvesting a given
area. What is needed is total tally of the quantities of
clams -coming from a particular management area. Only with
these dafa can the effectiveness of harvesting predictions .

be judged, or refinements be made in management methods.
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